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EdLbOe BLUd¶V NeVW (EBN) LV dULed geOaWLQLVed VaOLYaU\ VecUeWLRQ fURP WKe VZLfWOeWV, 
AeURdUamXV fXciShagXV aQd AeURdUamXV ma[imXV dXULQg WKeLU bUeedLQg VeaVRQ. 
EdLbOe bLUd¶V QeVW ZaV UeSRUWed WR SRVVeVV YaULRXV KeaOWK beQefLWV aQd KaV beeQ 
ZLdeO\ cRQVXPed VLQce WKe aQcLeQW d\QaVW\ LQ CKLQa ZLWK WKeLU SUacWLceV Rf 
TUadLWLRQaO CKLQeVe MedLcLQe (TCM). ScLeQWLfLc eYLdeQce VXSSRUWed WKLV 
VWaWePeQW ZLWK WKe QXWULWLRQaO cRQWeQW Rf EBN, ZKLcK cRQVLVWV Rf XQLTXe aQd KLgK 
YaOXed gO\cRSURWeLQ, VLaOLc acLd, eSLdeUPaO gURZWK facWRU (EGF), aQd RWKeU 
cRPSRQeQWV WKaW SURPRWe aQWL-R[LdaWLYe, aQWL-K\SeUWeQVLYe, LPPXQLW\ aQd PRUe. 
TRda\, EBN LV eYeQ XWLOLVed LQ a bURad UaQge Rf LQdXVWULeV VXcK aV fRRd, PedLcaO, 
SKaUPaceXWLcaO, aQd cRVPeWLc LQdXVWULeV. HRZeYeU, WKe XWLOLVaWLRQ aQd 
cRQVXPSWLRQ Rf EBN aUe bRXQded dXe WR ceUWaLQ SURSeUWLeV VXcK aV LQVROXbLOLW\. 
TKLV OLPLWaWLRQ LV RYeUcRPe b\ WKe LQYeQWLRQ Rf bLRacWLYe EBN K\dURO\VaWe ZKLcK 
VLPSOLfLeV WKe gO\cRSURWeLQ LQWR gO\cRSeSWLde aQd fUee SeSWLde ZLWK LPSURYePeQW 
LQ VROXbLOLW\, fXQcWLRQaO, aQd QXWULWLRQaO SURSeUWLeV. IQ WKLV VWXd\, cOeaQed KRXVe 
EBN XQdeUZeQW aOcaOaVe eQ]\PaWLc K\dURO\VLV fRU 1, 2, 3, aQd 4 KRXUV WR 
LQYeVWLgaWe WKe RSWLPaO cRQdLWLRQV fRU WKe SURdXcWLRQ Rf EBN K\dURO\VaWe. TKe 
degUee Rf K\dURO\VLV Rf EBN VXggeVWed WKaW 60 ± 90 PLQXWeV Rf aOcaOaVe 
WUeaWPeQW LV VXffLcLeQW WR UeOeaVe EBN PLcUR-SaUWLcOeV fURP WKe LQacWLYe cRUe 
SURWeLQ. TKURXgK K\dURO\VLV, WKe SK\VLcRcKePLcaO SURSeUWLeV Rf EBN VKRZed WKaW 
WKe PacUR gO\cRSURWeLQ aQd SURWeLQ bUeaNdRZQ LQWR gO\cRSeSWLde aQd fUee 
SeSWLde, ZKLOe OeaYLQg WKe aPLQR acLd, VLaOLc acLd, aQd gO\caQ SaUW UePaLQ 
XQWRXcKed. FXUWKeU RQ aV a fRRd LQgUedLeQW, WKe cRQVXPSWLRQ Rf EBN aQd 
LQfRUPaWLRQ UegaUdLQg WKe dLgeVWLbLOLW\ aQd SUebLRWLc acWLYLW\ Rf EBN UePaLQ 
XQNQRZQ. IQ WKLV UeVeaUcK, WKe SUebLRWLc SRWeQWLaO Rf EBN aQd K\dURO\VaWe ZeUe 
eYaOXaWed WKURXgK in YiWUR dLgeVWLRQ XVLQg aP\OaVe, SeSVLQ, SaQcUeaWLQ, aQd bLOe, 
fROORZed b\ in YiWUR feUPeQWaWLRQ ZLWK cRORQ PRdeO WKaW PLPLcV WKe KXPaQ 
gaVWURLQWeVWLQaO eQYLURQPeQW.  SaPSOeV RbWaLQed aW 0, 6, 12, aQd 24 KRXUV ZeUe 
eYaOXaWed fRU bacWeULaO eQXPeUaWLRQ b\ fOXRUeVceQW in ViWX K\bULdLVaWLRQ (FISH) 
aQd RUgaQLc acLdV SURdXcWLRQ b\ KLgK-SeUfRUPaQce OLTXLd cKURPaWRgUaSK\ 
(HPLC). TKe SRSXOaWLRQ Rf BifidRbacWeUiXm aQd LacWRbacillXV KaYe dePRQVWUaWed 
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a SRVLWLYe SUebLRWLc effecW LQ EBN aQd K\dURO\VaWeV VLPLOaU WR WKe 
fUXcWRROLgRVaccKaULdeV (FOS) WKaW acW aV a SRVLWLYe cRQWURO. TKe UaZ EBN (ER) 
aQd K\dURO\VaWe WKaW XQdeUgR 1-KRXU K\dURO\VLV (EH-1) aOVR KLgKOLgKWed a 
VLgQLfLcaQWO\ KLgKeU LQKLbLWLRQ LQ WKe gURZWK Rf SaWKRgeQLc ClRVWUidiXm hiVWRl\WicXm 
gURXS ZKeQ cRPSaUed WR FOS. TKe PeWabROLWeV aQaO\Ved fRU aceWaWe, SURSLRQaWe, 
aQd bXW\UaWe VKRZed a SURdXcWLRQ VLPLOaU WR FOS, eVSecLaOO\ LQ ER aQd EH-1 
ZLWK a UegXOaU SURdXcWLRQ WUeQd. TKLV LV WKe cRQWULbXWLRQ Rf WKe bLRacWLYe gO\caQ-
ROLgRVaccKaULdeV SeSWLdeV LQ EBN WKaW SaUWLaOO\ UeVLVWV dLgeVWLRQ Rf ZKLcK 
UePaLQed LQWacW XQWLO UeacKLQg WKe cRORQ aQd beLQg feUPeQWabOe fRU cRORQLc 
PLcURbLRWa, OeadLQg WR WKe SUebLRWLc SRWeQWLaO Rf EBN LWVeOf. PURWeLQ aQd SeSWLde 
aV WKe PaMRU QXWULeQWV LQ EBN ZeUe RbVeUYed WR cRQWULbXWe WR ORZ SURdXcWLRQ Rf 
YaOeUaWe, LVRYaOeUaWe aQd LVRbXW\UaWe eVSecLaOO\ LQ ER aQd EH-1. TKLV 
SKeQRPeQRQ KaV SUecOXded WKe SRVVLbLOLWLeV Rf WR[LcLW\ LQ WKe cRORQ. TKe VWXd\ 
fRXQd WKaW WKe EBN aQd K\dURO\VaWe aUe abOe WR eQKaQce cRORQLc bacWeULa, 
SURPRWe SURbLRWLc gURZWK, VXSSUeVV SaWKRgeQ aQd SURdXce beQefLcLaO 
PeWabROLWeV, WKeUefRUe abOe WR fXQcWLRQ aV a SUebLRWLc LQgUedLeQW WKaW SURPRWeV 
cRORQ KeaOWK.  
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SaUaQg bXUXQg ZaOLW (SBW) adaOaK UePbeVaQ aLU OLXU \aQg WeOaK NeULQg dLKaVLONaQ 
ROeK bXUXQg ZaOLW (AeURdUamXV fXciShagXV daQ AeURdUamXV ma[imXV) VePaVa 
PXVLP SePbLaNaQ. SaUaQg bXUXQg ZaOLW (SBW) \aQg dLOaSRU deQgaQ SeObagaL 
faedaK NeVLKaWaQ WeOaK PeQ\ebabNaQ SeQggXQaaQ SBW \aQg VLQRQLP daOaP 
aPaOaQ SeUXbaWaQ WUadLVLRQaO ROeK PaV\aUaNaW CLQa VeMaN daKXOX OagL. KaMLaQ 
VaLQWLfLN WeOaK PeQXQMXNNaQ SBW PePSXQ\aL gOLNRSURWeLQ \aQg XQLN daQ beUQLOaL 
WLQggL, faNWRU SeUWXPbXKaQ eSLdeUPLV (EGF), aVLd VLaOLN daQ VebagaLQ\a. NXWULeQ 
LQL WeOaK PePbaZa SeObagaL faedaK NeVLKaWaQ VeSeUWL aQWLRNVLdaQ, aQWLKLSeUWeQVL, 
PeQLQgNaWNaQ LPPXQLWL daQ OaLQ-OaLQ OagL. KLQL, SBW WeOaK SXQ dLaSOLNaVLNaQ 
daOaP LQdXVWUL-LQdXVWUL VeSeUWL PaNaQaQ, SeUXbaWaQ VeUWa NRVPeWLN. 
WaOaXbagaLPaQaSXQ, aSOLNaVL daQ SeQggXQaaQ SBW dLKadNaQ NeUaQa VLfaW-
VLfaW VeSeUWL NeWLdaNOaUXWaQ. MaVaOaK LQL WeOaK dLaWaVL deQgaQ SeQgKaVLOaQ bLRaNWLf 
KLdUROLVaW SBW \aQg PeQMadLNaQ gOLNRSURWeLQ NeSada gOLNRSeSWLda daQ SeSWLda. 
CLSWaaQ LQL WeOaK PeQaPbaKbaLN cLUL-cLUL SBW daUL VegL NeOaUXWaQ, fXQgVL daQ 
QXWULeQ. DaOaP NaMLaQ LQL, SBW \aQg beUVLK WeOaK dLUaZaW deQgaQ alcalaVe eQ]LP 
KLdUROLVLV VeOaPa 1, 2, 3 daQ 4 MaP XQWXN SeQgeOXaUaQ KLdUROLVaW SBW.  KaMLaQ 
daULSada daUMaK KLdUROLVLV SBW PeQcadaQgNaQ baKaZa UaZaWaQ alcalaVe 
VeOaPa 60 ± 90 PLQLW adaOaK cXNXS daQ ceNaS XQWXN PeQgeOXaUNaQ ]aUaK PLNUR 
SBW daULSada SURWeLQ WeUaVQ\a \aQg WLdaN aNWLf. DeQgaQ SURVeV KLdUROLVLV, VLfaW 
fL]LNaO-NLPLa SBW PeQXQMXNNaQ gOLNRSURWeLQ WeOaK dLKaQcXUNaQ NeSada 
gOLNRSeSWLda daQ SeSWLda, WaQSa PePSeQgaUXKL aVLd aPLQR, aVLd VLaOLN daQ gOLNaQ 
daOaP SBW. SeOaQMXWQ\a VebagaL baKaQ PaNaQaQ, LQfRUPaVL WeQWaQg SBW daUL 
VegL SeQgKadaPaQ daQ aNWLYLWL SUebLRWLN PaVLK beOXP dLNeWaKXL. DaOaP NaMLaQ LQL, 
SRWeQVL SUebLRWLN SBW daQ KLdUROLVaW dLQLOaL beUdaVaUNaQ NaedaK SeQgKadaPaQ 
in YiWUR deQgaQ eQ]LP aPLOaVe, SeSVLQ, SaQNUeaWLQ daQ gaUaP KePSedX, 
VeWeUXVQ\a dLLNXWL SURVeV SeQaSaLaQ in YiWUR deQgaQ UeNaaQ PRdeO XVXV beVaU 
VebagaL SeQdXa NeadaaQ gaVWURXVXV PaQXVLa. SaPSeO SeQaSaLaQ \aQg 
dLSeUROeK Sada 0, 6, 12 daQ 24 MaP WeOaK PeOaOXL SeQgKLWXQgaQ baNWeULa deQgaQ 
aQaOLVa flXRUeVcenW in ViWX h\bUidi]aWiRn (FISH) daQ aQaOLVa aVLd RUgaQLN deQgaQ 
high SeUfRUmance liTXid chURmaWRgUaSh\ (HPLC). PeUWXPbXKaQ BifidRbacWeUiXm 
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daQ LacWRbacillXV PeOaOXL SeQaSaLaQ SBW daQ KLdUROLVaW WeOaK PeQXQMXNNaQ 
NeVaQ SUebLRWLN baKaQ WeUVebXW VeSeUWL PaQa SeUbaQdLQgaQ deQgaQ 
fUXcWRROLgRVaNaULda (FOS) \aQg beUSeUaQaQ VebagaL NaZaOaQ SRVLWLf. DL VaPSLQg 
LWX, SBW PeQWaK (ER) daQ KLdUROLVaW (EH-1) daULSada 1 MaP KLdUROLVLV daSaW 
PePbaQWXWNaQ SeUWXPbXKaQ SaWRgeQ ClRVWUidiXm hiVWRl\WicXm. PeQgKaVLOaQ 
PeWabROLW VeSeUWL aVeWaW, bXWLUaW, SURSLRQaW daULSada SURVeV SeQaSaLaQ SBW daQ 
KLdUROLVaW PeQXQMXNNaQ SURdXNVL VeaNaQ \aQg daSaW dLOLKaW Sada SeQaSaLaQ FOS. 
KeVaQ SRVLWLf LQL bROeK dLNaLWNaQ deQgaQ NeZXMXdaQ gOLNaQ-ROLgRVaNaULda daOaP 
SBW daQ KLdUROLVaW. SLfaW VeSaUa-ULQWaQg SeQceUQaaQ ROeK gOLNRSURWeLQ SBW 
VeNaOL gXV PeQ\XPbaQg NeSada SeUWXPbXKaQ SURbLRWLN daOaP XVXV beVaU. SBW 
\aQg VebaKagLaQ beVaUQ\a WeUdLUL daULSada SURWeLQ daQ SeSWLda WeOaK 
PeQ\XPbaQg NeSada SeQgKaVLOaQ YaOeUaW, LVRbXWLUaW, daQ LVRYaOeUaW daOaP 
NXaQWLWL UeQdaK, WeUXWaPaQ\a SBW PeQWaK (ER) daQ KLdUROLVaW EH-1. FeQRPeQa 
LQL WeOaK PeQgeOaNNaQ NePXQgNLQaQ beUOaNXQ\a WRNVLN dL daOaP XVXV. 
KeVLPSXOaQQ\a, SBW daQ KLdUROLVaW (EH-1) PeQXQMXNNaQ SRWeQVL VebagaL 
SUebLRWLN bagL PeQggaOaNNaQ SeUWXPbXKaQ SURbLRWLN VeWeUXVQ\a PePbaQWX 
daOaP PeQgeNaONaQ NeVLKaWaQ XVXV PaQXVLa. 
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CHAPTER 1 
 
 

INTRODUCTION 
 
 

1.1 SWXd\ BackgUoXnd 
 
EdLbOe bLUd¶V QeVW (EBN) LV dULed geOaWLQLVed VaOLYaU\ VecUeWLRQ fURP VZLfWOeW dXULQg 
WKe bUeedLQg VeaVRQ (GXR eW aO., 2006). IQ MaOa\VLa, WKe cRPPRQ VRXUce Rf 
cRQVXPabOe EBN LV PaLQO\ WKe ZKLWe aQd bOacN EBN SURdXced fURP AeURdUamXV 
fXciShagXV aQd AeURdUamXV ma[imXV UeVSecWLYeO\. EBN KaV beeQ ZLdeO\ XVed 
VLQce aQWLTXLW\, eVSecLaOO\ LQ CKLQa ZLWK WKeLU SUacWLceV Rf TUadLWLRQaO CKLQeVe 
MedLcLQe (TCM) faU daWed LQ WKe TaQg aQd MLQg D\QaVW\ (LaX & MeOYLOOe, 1994).  
IQ WKe CKLQeVe cRPPXQLW\, EBN LV aOVR UecRgQL]ed aV ³\anZR´, ZKLcK bULQgV WKe 
PeaQLQg Rf bLUd¶V QeVW Rf VZLfWOeWV (L. S. CKXa & ZXNefOL, 2016; GaR, QLaR, & GeQg, 
1988).  
 
 
EdLbOe bLUd¶V QeVW KaV QRWabO\ YaOXe aV WKe ³CaYLaU Rf WKe EaVW´ dXe WR LWV 
PedLcLQaO aQd QXWULWLRQaO beOLefV LQ TCM fRU WUeaWLQg VeYeUaO KeaOWK dLVRUdeUV aQd 
cRQVXPSWLYe dLVeaVeV VXcK aV aXWRLPPXQe dLVeaVeV, cRXgKV, WXbeUcXORVLV, 
aVWKPa, VWRPacK XOceU, gaVWURLQWeVWLQaO dLVRUdeUV, SURPRWLQg SK\VLcaO aQd 
PeQWaO VWUeQgWK, aQd aQWL-ageLQg WKXV PaLQWaLQLQg \RXWKfXOQeVV (L. S. CKXa & 
ZXNefOL, 2016; LLP eW aO., 2002; MaUcRQe, 2005).  TRda\, VeYeUaO VcLeQWLfLc VWXdLeV 
RQ EBN eYeQ SURYLde eYLdeQce LQ VXSSRUWLQg WKe cOaLPV Rf EBN LQ TCM. FRU 
e[aPSOe, WKe SRVLWLYe eYLdeQce RQ LPPXQLW\ eQKaQcLQg SURSeUWLeV b\ Ng eW aO. 
(1986), WKe eSLdeUPaO gURZWK facWRU (EGF) WKaW SURPRWeV aQWL-ageLQg effecWV 
(KRQg eW aO., 1987), gaQgOLRVLde aQd bUaLQ VWUXcWXULQg b\ VLaOLc acLd (CKaQ, 2006) 
aQd aQWL-LQfOXeQ]a SUeYeQWLRQ SURSeUWLeV b\ (GXR eW aO., 2006).  
 
 
TKeVe KeaOWK beQefLWV Rf EBN LV WKe cRQWULbXWLRQ Rf WKe QXWULWLRQaO cRPSRQeQW. 
ReVeaUcK RQ WKe QXWULWLRQaO cRPSRVLWLRQ Rf EBN KLgKOLgKWed WKaW EBN cRQVLVWV Rf 
80 ± 90 % Rf XQLTXe gO\cRSURWeLQ (BabML, NXUfaWLQ, EWW\ S\aUPLOa, & MaVLWaK, 2015). 
TKLV gO\cRSURWeLQ cRQWULbXWeV WR WKe VXbVWaQWLaO aPRXQW Rf SURWeLQ aQd 
caUbRK\dUaWe aW aSSUR[LPaWeO\ 60% aQd 25% UeVSecWLYeO\ (KaWKaQ & WeeNV, 
1969). TKe UeVW Rf WKe QXWULeQWV LQcOXde PLQeUaOV VXcK aV caOcLXP, SRWaVVLXP, 
VRdLXP, PagQeVLXP, ]LQc, LURQ aQd PaQgaQeVe (MaUcRQe, 2005). TKXV, EBN LV 
ZLdeO\ cRQVXPed b\ PaQ\ SeRSOe aURXQd WKe ZRUOd.  
 
 
TRda\, YaULRXV Rf EBN SURdXcWV VXcK aV LQVWaQW bLUd¶V QeVW LQ gOaVV bRWWOeV aUe 
YeU\ PXcK cRPPeUcLaOLVed LQ WKe PaUNeW (BabML eW aO., 2015; BRMVeQ eW aO., 2007). 
TKe gUeaW KeaOWK YaOXeV Rf EBN KaV aOVR eQcRXUaged WKe aSSOLcaWLRQ aQd 
XWLOLVaWLRQ LQ PRUe LQdXVWULeV. FRU LQVWaQceV, EBN WRQLc VRXS LQ WKe fRRd LQdXVWU\, 
VXSSOePeQWV LQ WKe SKaUPaceXWLcaO LQdXVWU\, aQd VNLQcaUe LQgUedLeQW LQ WKe 
cRVPeWLc LQdXVWU\. CRPPRQO\, EBN e[WUacW LV LQYROYed LQ WKe SURdXcWV LQVWead Rf 
WKe EBN aV a ZKROe PaWeULaO. TKLV LV becaXVe WKe aSSOLcaWLRQ Rf EBN LQ SURdXcWV 
LV bRXQded dXe WR WKe OLPLWaWLRQ Rf ceUWaLQ SK\VLcRcKePLcaO SURSeUWLeV VXcK aV 
LQVROXbLOLW\. TKLV LVVXe LV RYeUcRPe b\ WKe LQYeQWLRQ Rf bLRacWLYe EBN K\dURO\VaWe 
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b\ BabML eW aO. (2014) XVLQg eQ]\Pe WecKQRORg\. IQ ZKLcK, aOcaOaVe K\dURO\VLV 
ZaV SeUfRUPed RQ EBN gO\cRSURWeLQ WR SURdXce VLPSOeU gO\cRSeSWLde aQd fUee 
SeSWLdeV.  

TKLV deYeORSPeQW RQ EBN ZaV UeSRUWed WR acKLeYe KLgK UecRYeU\ Rf PRUe WKaQ 
90% aQd eaVe WKe aSSOLcaWLRQ LQ YaULRXV SURdXcWV. HRZeYeU, WKe RSWLPL]aWLRQ Rf 
K\dURO\VLV cRQdLWLRQ b\ PeaQV Rf WKe QXWULWLRQaO bLRaYaLOabLOLW\ aQd 
SK\VLcRcKePLcaO SURSeUWLeV aUe OacNed LQ LQfRUPaWLRQ. TKeUefRUe, WKe VWXd\ ZaV 
WR K\dURO\Ve EBN fRU 1 WR 4 KRXUV aQd LQYeVWLgaWe WKe SK\VLcRcKePLcaO SURSeUWLeV 
cKaQgeV ZLWK WKe degUee Rf K\dURO\VLV. PUeYLRXVO\, feZ VWXdLeV KaYe VKRZQ UeVXOW 
WKaW K\dURO\VLV Rf EBN LPSURYeV WKe VROXbLOLW\ aQd fXQcWLRQaOLW\. FRU e[aPSOeV, 
aQWL-R[LdaWLYe acWLYLW\ b\ NXUXO NadLa eW aO. (2017) aQd aQWL-K\SeUWeQVLYe 
SURSeUWLeV b\ NXUfaWLQ eW aO. (2016). HRZeYeU, aV a fRRd LQgUedLeQW, QR VWXd\ ZaV 
UeSRUWed UegaUdLQg WKe dLgeVWLbLOLW\ aQd SUebLRWLc acWLYLW\ Rf EBN aQd QeYeU 
PeQWLRQed fRU EBN K\dURO\VaWe.  

IQ WKLV VWXd\, aQ in YiWUR gaVWURLQWeVWLQaO SURceVV RQ dRXbOe-bRLOed UaZ EBN aQd 
EBN K\dURO\VaWe Rf dLffeUeQW K\dURO\VLV SeULRd ZaV caUULed RXW LQ a cRORQ PRdeO. 
TKe dLgeVWLbLOLW\ Rf EBN ZaV deWeUPLQed b\ WKe TXaQWLW\ ORVV afWeU in YiWUR 
dLgeVWLRQ. WKeUeaV, WKe SUebLRWLc SRWeQWLaO Rf EBN aQd K\dURO\VaWeV ZaV 
deWeUPLQed b\ eYaOXaWLRQ Rf WKe cRORQLc bacWeULaO SRSXOaWLRQ aQd PeWabROLWeV 
SURdXcWLRQ dXULQg in YiWUR feUPeQWaWLRQ.   

1.2 Significance of SWXd\ 

TKe VLgQLfLcaQce Rf WKe VWXd\ LQcOXdeV: 

a. TKeUe LV VcaUce LQfRUPaWLRQ fRU SaUaPeWeUV Rf RSWLPXP K\dURO\VLV RQ
EBN aQd WKe SK\VLcRcKePLcaO SURSeUWLeV dLffeUeQceV Rf EBN aQd
K\dURO\VaWeV aUe XQcOeaU. IQ ZKLcK, LW LV cUXcLaO fRU WKe XWLOLVaWLRQ Rf EBN
LQ dLffeUeQW LQdXVWULeV ZLWK VSecLfLc cULWeULa aQd UeTXLUePeQWV.

b. FXUWKeU RQ aV a fRRd LQgUedLeQW, LW LV SURSRVed WKaW eQ]\PaWLc K\dURO\VLV
Rf EBN Pa\ eaVe WKe abVRUSWLRQ aQd aVVLPLOaWLRQ Rf LWV QXWULWLRQ LQ WKe
KXPaQ gaVWURLQWeVWLQaO V\VWeP dXe WR VLPSOeU PLcUR-SaUWLcOeV. PUeYLRXV
UeVeaUcK KaV UeSRUWed WKaW WKe gO\caQ SaUW Rf EBN gO\cRSURWeLQ LV abOe WR
eQKaQce VROXbLOLW\ aQd UeVLVWV SURWeRO\WLc dLgeVWLRQ (M. C.-M. CKXQg,
1984; CROe & SPLWK, 1989; ScKacKWeU, 1986a; RaOSK T. ScKZaU] &
DaWePa, 1982). HRZeYeU, WKe dLgeVWLbLOLW\ Rf EBN LQ WKe KXPaQ
gaVWURLQWeVWLQaO V\VWeP LV \eW WR be VWXdLed.

c. TKe SRVVLbLOLW\ Rf EBN LQ UeVLVWLQg WKe SURWeRO\WLc dLgeVWLRQ WKXV SURYLde
WKeP ZLWK WKe SRVVLbOe VWUeQgWK WR UePaLQ LQWacW XQWLO UeacKLQg WKe cRORQ
aQd Oead WR WKe SUebLRWLc SRWeQWLaO Rf EBN LWVeOf (M. C.-M. CKXQg, 1984;
CROe & SPLWK, 1989; ScKacKWeU, 1986a; RaOSK T. ScKZaU] & DaWePa,
1982). UQWLO WRda\, QR VWXd\ ZaV dRQe UegaUdLQg WR WKe feUPeQWaWLRQ aQd
SUebLRWLc acWLYLW\ Rf EBN.
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1.3 ObjecWiYeV 

TKe RbMecWLYeV Rf WKLV VWXd\ LQcOXde: 

a. TR RSWLPL]e WKe K\dURO\VLV Rf EBN aQd LQYeVWLgaWe WKe SK\VLcRcKePLcaO
dLffeUeQceV Rf UaZ EBN aQd K\dURO\VaWeV ZLWK dLffeUeQW K\dURO\VLV SeULRd.

b. TR deWeUPLQe WKe dLgeVWLbLOLW\ Rf UaZ EBN aQd K\dURO\VaWeV.
c. TR deWeUPLQe WKe SUebLRWLc SRWeQWLaO Rf EBN aQd K\dURO\VaWeV b\

eYaOXaWLQg WKe cRORQLc bacWeULaO SRSXOaWLRQ aQd RUgaQLc acLdV SURdXcWLRQ
LQ in YiWUR cRORQ PRdeO.

1.4 H\poWheVeV 

TKe K\SRWKeVeV Rf WKLV VWXd\ LQcOXde: 

a. TKeUe LV a VLgQLfLcaQW dLffeUeQce LQ SK\VLcRcKePLcaO SURSeUWLeV Rf EBN aW
dLffeUeQW K\dURO\VLV SeULRd.

b. TKe EBN aQd K\dURO\VaWeV VKRZed WKe abLOLW\ WR UeVLVW dLgeVWLRQ.
c. TKe EBN aQd K\dURO\VaWe aUe abOe WR PaQLSXOaWe WKe gURZWK Rf gXW

PLcURbLRWa aQd WKe SURdXcWLRQ Rf VKRUW cKaLQ faWW\ acLdV (SCFA).
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